Abstract English as a Second Language programs serve large foreign-born populations in the US with elevated risks of tuberculosis (TB), yet little is known about TB perceptions in these settings. Using a community-based participatory research approach, we elicited perceptions about TB among immigrant and refugee learners and staff at a diverse adult education center. Community partners were trained in focus groups moderation. Ten focus groups were conducted with 83 learners and staff. Multi-level, team-based qualitative analysis was conducted to develop themes that informed a model of TB perceptions among participants. Multiple challenges with TB control and prevention were identified. There were a variety of misperceptions about transmission of TB, and a lack of knowledge about latent TB. Feelings and perceptions related to TB included secrecy, shame, fear, and isolation. Barriers to TB testing include low awareness, lack of knowledge about latent TB, and the practical considerations of transportation, cost, and work schedule conflicts. Barriers to medication use include suspicion of generic medications and perceived side effects. We posit adult education centers with large immigrant and refugee populations as excellent venues for TB prevention, and propose several recommendations for conducting these programs. Content should dispel the most compelling misperceptions about TB transmission while clarifying the difference between active and latent disease. Learners should be educated about TB in the US and that it is curable. Finally, TB programs that include learners and staff in their design and implementation provide greater opportunity for overcoming previously unrecognized barriers.
Introduction
The incidence of tuberculosis (TB) infection in the United States has declined over the past decade, but a disparity has emerged whereby infection rates among foreign-born individuals are on the rise. Over half of active TB cases in the US occur in foreign-born individuals [1] , and the majority of these cases are due to reactivation of latent tuberculosis infection (LTBI) [2, 3] . The Centers for Disease Control and Prevention (CDC) recommends testing and treating LTBI among foreign-born individuals from countries with a high incidence of TB who have lived in the US for 5 years or less [4] . In spite of this recommendation, LTBI screening of foreign-born individuals is not commonly practiced [5] . Challenges include low health seeking behaviors for screening for latent infection and active disease, as well as suboptimal treatment compliance [4] . The reasons for these barriers may vary by country of emigration and duration of acculturation.
The Health Beliefs Model has been used as a theoretical framework to address TB health behaviors [5] [6] [7] , whereby an individual's behaviors are explained by perceived susceptibility, severity, barriers to prevention and treatment, and perceived benefits of the same [6] . Sociocultural perceptions are important mediators of these tenets as they pertain to TB among foreign-born individuals [7] . It is therefore, important to understand perceptions of TB across the broad diversity of those foreign-born populations at highest risk. Previous qualitative reports have brought to light critical perceptions and misperceptions of TB among Mexican and Vietnamese immigrants to the US [8] [9] [10] [11] [12] [13] , which have been used to inform TB control measures. Information from emigrants of other countries is less well known.
Community-based participatory research (CBPR) is a means to collaboratively investigate health topics within a community, whereby community members and academics partner in an equitable relationship [14] [15] [16] . CBPR has been particularly successful in identifying and acting to reduce health disparities, as it empowers communities and promotes understanding of culturally pertinent issues [17, 18] . Furthermore, the CDC recommends forging these types of partnerships to eliminate TB in the US [19] .
English as a Second Language (ESL) programs seem a logical setting for acquiring a better understanding of perceptions related to TB among new immigrants and refugees to the US In fact, school-based programs have proven to be highly effective locations for TB control among children [20] [21] [22] [23] [24] [25] , including one ESL program for school age students [26] . Furthermore, while we are aware of no published reports of TB programming at adult education centers, adult ESL programs have been successful venues for educational programming around the topics of hepatitis B [27] , cancer screening and prevention [28] , and cardiovascular health [29] .
Since education at adult education centers is delivered to heterogenous groups of recent immigrants and refugees, it is important to understand collective experiences and perceptions of this group so that TB programming may be most effectively delivered. Therefore, a CBPR approach was engaged to elicit perceived susceptibility and severity of TB, perceived barriers, and perceived benefits of TB prevention among this group of learners and staff.
Methods

Setting
As a constituent of the Rochester Public School District, Hawthorne Education Center (HEC) provides education with an emphasis on literacy to Rochester adults. HEC has evolved into a community center, providing instruction for cultural adjustment, citizenship, and even driver's license training. The Hawthorne Health Service at HEC emerged as a collaborative free clinic and health literacy campaign for adult learners and their families. The clinic is staffed by volunteer physicians and a public health nurse who see patients with health concerns 4 days per week and organize a variety of public health activities through the year, e.g., immunizations, health education, health literacy classes, etc.
The Hawthorne community includes approximately 2,500 learners, 60 staff members, and 250 volunteers each year. Adult learners come predominantly from SubSaharan Africa (38%), Latin America (21%), Southeast Asia (17%), and Southeast Minnesota (20%); they speak 70 different languages at home. An estimated 85% live at or below the federal poverty level. Less than half (40%) have completed high school; 12% have never before attended school.
A significant proportion of Hawthorne learners have some of the highest risk characteristics for TB and LTBI in this country, including recent emigration from regions of the world where TB is endemic. The HEC community has experienced several cases of active TB among its students in recent years. Furthermore, 20% of 261 learners and staff who participated in a 2009 pilot TB screening project were found to have LTBI. This disparity contributed to a desire among HEC learners and staff to address the problem among this community of recent immigrants and refugees.
Partnership
In 2006, HEC leadership approached Mayo Clinic faculty who were engaged as volunteers at HEC to work together to address the problem of TB among its learners. Both community and academic partners agreed to adopt a CBPR approach to broadly address health concerns at HEC, and to focus the initial effort on TB. Operating norms were established, monthly meetings were conducted, and a health needs survey was performed. This partnership has grown to include five additional community based organizations, two additional academic centers, and many volunteers to form the Rochester Healthy Community Partnership (RHCP) with a mission of promoting health and well-being among the Rochester population through CBPR, education, and civic engagement to achieve health equity. While RHCP was conducting several health projects, community research capacity and external funding was built around the TB project with the goal of applying the CBPR infrastructure to future health topics. Project partners engaged HEC learners and staff to ensure community involvement in every aspect of the project design and analysis. Once obtained, funding was divided equally between HEC and the academic partner.
Building a Community-Based Qualitative Research Infrastructure
After approval by the Mayo Clinic institutional review board and the Rochester Public School's Office of the Superintendent, a work group was assembled from community and academic partners to address TB at HEC through a CBPR approach.
In early discussions, it became evident that a community-based qualitative research infrastructure was needed to dive deeper into the factors that influence health behaviors related to TB prevention and control, especially among the refugee and immigrant student population. Furthermore, the partnership recognized that it would be important to systematically obtain input from the HEC community through focus groups. A variety of options for conducting focus groups were discussed, but ultimately it was agreed that the infrastructure for focus groups work should come directly from the community. Therefore, a team of community-academic members was assembled to learn focus groups techniques and to build a qualitative research infrastructure for the partnership.
Through established relationships within the CBPR partnership, 28 HEC learners, community members, and academic partners were recruited for qualitative research skills training. Recruitment occurred through direct solicitation of community members. Skills training included a 4 h workshop on the principles of CBPR followed by a 20 h interactive workshop on moderation of focus groups taught by a national focus groups expert (see Acknowledgments).
Research Questions
In early partnership discussions, it became clear that before TB programming could be implemented at the school, learners and staff would have to be systematically interviewed to understand their perceptions about TB. First, the partnership recognized that HEC represents a distinct ''community'' of individuals bound together by characteristics of low English language literacy and recent immigration from regions of the world where TB is endemic. Since TB education would eventually be targeted to this ''community'', it was felt that information gathered from this group as a whole is more valuable than information from subset cultural communities. Next, the Health Beliefs Model was adopted as a literature-based theoretical framework from which to collect information and design programming. The following research questions were then formulated by the RHCP TB work group: (1) What are the perceptions and misperceptions about TB among learners and staff at an adult education center?; (2) How do relationships and social structures influence these perceptions of TB?; (3) What are the perceived barriers and benefits to health seeking behavior for TB? The partnership work group then determined that focus groups with students and staff would be the most optimal means of obtaining this information.
Sampling
In this study, we defined the community as students and staff of HEC. The purpose of the study was introduced to the learners in their classrooms. The learners were then recruited via sign-up sheets in the classrooms and through direct communication with their teachers. Word of mouth likely resulted in a ''snowball'' sampling within each of the major ethnic groups in the school. Since more learners volunteered for focus groups participation than capacity allowed, the HEC program manager finalized the list of participants to roughly reflect the demographic of the entire student body. HEC staff was invited to participate as focus groups participants as well. The invitation was extended to the entire HEC staff, including teachers, administrative assistants, janitorial staff, etc.
Focus Groups Techniques
Structured focus groups questions were designed by the TB work group and focus groups moderators with edits by adult education specialists familiar with the culture and literacy levels at HEC. Questions were designed to elicit learners' perceptions of TB and perceived barriers to testing and treatment as defined by the Health Beliefs Model. Between October 2008 and January 2009, focus groups facilitators performed ten focus groups with 83 HEC learners and staff. Focus groups were conducted at HEC in a casual setting. Culturally acceptable food was provided to participants. Six focus groups with a total of 54 participants were conducted with learners, and four focus groups with 29 participants were conducted with staff. Focus groups were conducted in English (7), Somali (2), and Spanish (1).
One of the focus groups conducted in the Somali language was facilitated by Somali-speaking trained moderators, whereas the other Somali focus groups and the Spanishlanguage focus group were conducted with real-time translation provided by professional medical interpreters. Following each session, facilitators debriefed with each other to reflect on key moments in the session. Focus groups sessions were digitally recorded, translated to English, and transcribed. Translations were conducted by a single native-language speaking focus group moderator, and translation integrity was verified by at least one other native-language speaking partner.
Thematic Analysis
Each focus groups team created a report with key quotes and themes for each of the questions. An analysis subcommittee of the TB work group was assembled; the board consisted of community and academic partners directly involved in the focus groups planning and moderation, as well as academics with expertise in qualitative analysis. Three members of this committee (M.L.W., S.B., C.S.) used NVIVO-8 software to independently prepare initial coding of all ten focus group transcripts. These individuals held multiple meetings over a period of 2 months, where discrepancies in coding were examined, discussed and debated until consensus was reached between these analysts. The consensus coding structure was used to generate a model of focus groups results conveyed by a series of themes. Themes were organized in the context of the Health Beliefs Model of perceived susceptibility, severity, barriers, and benefits of TB and its treatment and prevention. These themes were then presented to the broader analysis sub-committee through three cycles of meetings and revisions. The consensus model of focus groups results were then presented to the team of focus groups facilitators and to the project work group. Final revisions were made based on feedback from this meeting. The focus groups results were disseminated to HEC students and staff at a World TB Day event in March 2009, which was attended by over 500 learners. Data from HEC learners and staff were analyzed separately and combined.
Results
Sample Characteristics
Demographics of the study sample are displayed in Table 1 . The broad diversity of adult learners reflects the demographic of the HEC student body. Likewise, the diverse HEC staff were representative of several occupations, including teachers, administrative assistants, interpreters, volunteers, and janitors. Many of the staff were born in some of the same regions of the world as the dominant student demographics.
Model of Focus Groups Results
The factors contributing to challenges facing TB control at an adult education center are reflected in Fig. 1 . Results to support each theme are conveyed below.
Challenges Facing TB control
Misconceptions About TB One striking observation was the quantity of unsolicited misconceptions about TB. The focus groups moderators did not ask about perceptions of transmission or prevention, but inaccurate statements were proposed 27 times.
One frequently stated misperception was that TB is not present in the United States. One participant stated ''I think of (TB as a problem) a long time ago, but not a problem in America anymore.'' Another participant from Somalia said ''…I don't think Somalis here (in America) have itmaybe people in Africa.'' Focus groups participants often opined about transmission of TB. Theories included transmission by touch, contaminated food or water, blood, sexual contact, and through smoking and drinking alcohol. Furthermore, the most prevalent theories of prevention among participants were through cleanliness, good nutrition, and air pollution control.
Feelings and Perceptions
A number of feelings and perceptions about TB were expressed by adult learners and staff. These feelings are Fear Fear of the disease and associated repercussions were the most commonly stated feelings regarding TB. This theme was stated in all ten focus groups. Participants expressed three predominant fears about TB. Namely, they feared dying from an incurable disease, spreading the disease to others, and the social isolation that comes from having TB. These fears were often manifestations of experiences with TB in their native countries, where people with TB frequently died or they were taken from their families. In turn, fear is a motivator for many of the subsequent themes identified throughout the focus groups. Representative quotes are as follows:
''TB is fearful thing. The possibility of going away from the family which take place in other countries. We need to put aside on these fears…So, I think there is fear factor level for several fronts; not just cost but the stigma or the shame or the unknown.''
''I think we need more community education about TB…to remove some of the fear factors.''
Secrecy and Shame The idea that TB is to be kept secret was brought up in all ten focus groups. Focus groups participants suggested that a diagnosis of TB should be kept secret so that people do not think less of them. Secrecy is thought to be a means to avoid the social isolation that may result from others knowing the diagnosis. Finally, the label of TB seems to carry a level of shame that is disproportionate to other diseases. Representative quotes are as follows:
''In Somalis it (TB) is kept a secret or hidden from others.'' ''You have to understand-in our culture (Somali), TB is a very sensitive issue, and a lot of people do not like to talk about it. They do not want to tell people that they have it or they might have had it at one point in their life. They like to be quiet about it. You guys need to understand that first of all.'' ''…People don't like TB. They're not willing to come forth and share their ideas about TB because it's a very sensitive issue. It's hard for you guys to understand because it's something that Somali's don't really like to discuss.'' ''It (TB) was not talked about. If you get it (then you are) quiet about it because of the fear that he (would be) told leave his family and if there was treatment available it was long track of taking the medication. They rather expose the disease … then go away from the family. You have understood the life expectancy is half in Cambodia than it (is) here. So, it's different perspective but those are things that came with culture that we don't think about.'' ''…I also think in some cultures there's taboos about talking about things like whatever word they use for God's Punishment Several members of the focus group of Somali women expressed beliefs that TB is considered a punishment for past ill deeds. This view is summarized as follows: ''(TB is a) curse or punishment by God for dishonest conducts.''
Barriers to Testing
As recent immigrants or refugees to the US, many focus groups participants meet criteria for LTBI testing. Furthermore, most cases of active TB among foreign-born individuals in the US are secondary to re-activation of LTBI, rather than primary infection. Therefore, questions regarding barriers to testing largely centered around LTBI screening.
The following themes emerged from these discussions:
TB is 'Low Profile'-Lack of Awareness About TB Several focus groups brought up the theme that TB is low profile as one reason those who should be tested for TB are not tested. That is, people are not generally aware that TB is a problem or that they should be tested. One participant who meets criteria for TB skin testing conveyed their perception in this way: ''…When they do offer free testing or when they do tell us about where you can go to get tested, I think a lot of people are just like 'oh, I'm not doing that, I don't know what that is, or TB is not an issue.' Or in my own case, I didn't have it done and I just didn't feel it was important. I don't know why I didn't do it to tell you the truth.'' 'I'm Not Sick'-Lack of Knowledge About Latent TB
The barrier to testing identified most often in all of the focus groups stemmed from a lack of knowledge about LTBI. Many focus groups participants did not understand that it is possible to be infected with (latent) TB without having symptoms. When this distinction was demonstrated in the focus groups, participants uniformly cited this lack of knowledge as a primary non-motivator for testing: why would I get tested if I'm not sick? Representative quotes are as follows:
''…if they're talking about something where it's preventive, you know they're not sick, then you know, there's little motivation to do it (TB screening)…''
The problem in our community … is that they don't know the difference between the sleeping one and the active one. The active one almost everyone gets treated for because it's so obvious that your symptoms are just there. But the sleeping one is difficult and people sometimes don't know, and they don't get treated.
Practical Considerations
Several practical considerations were raised in the focus groups regarding ease of testing. These included difficulties with transportation to testing center, testing centers only being open during work hours, testing takes too much time, and cost of testing.
Barriers to Treatment
Barriers to medication compliance for TB were discussed in all of the focus groups. While cost and access to medications came up, most participants were aware of the fact that these medications would be provided free of charge. Therefore, access and costs were not large concerns. The two most common barriers to medication compliance were perceived side effects and suspicion over generic medications. There was no dominant side effect profile that arose as a theme.
Generic medications were discussed at length in one focus group. There was general agreement in that group that the medication(s) used to treat TB were generic, and therefore, not effective. This was summed up by one Somali participant: ''(treat with) Not generic medicine, good medicine…Generic's no good medicine.'' Establishing Trust When Talking About TB All ten focus groups had participants who were willing to share personal experiences on TB. These stories included personal experience with TB testing and treatment for both latent infection and active disease.
Participants indicated that the fact that so many people were willing to speak openly about TB reflects a change in attitude about TB. It was frequently stated that this topic would have been far more taboo in their native countries. Many participants were encouraged and surprised by this openness in the groups. Two representative quotes are as follows:
''At the beginning of this meeting (focus group), we were all hesitant. Nobody wanted to talk about TB or say anything. But when people understand the purpose behind this meeting, they will open up. I was able to tell that I had TB at one point in my life, and I got treated for it. She (pointing to another focus group participant) was able to tell us that she got treated.'' ''It's not as difficult to tell someone or influence someone to get tested. Back home it was difficult because when you tell somebody they may have TB they get offended right away. But in this country that's not the case, I mean you have to put your health first and get treatment…So, it's not as difficult as it was back home.'' Differences Between HEC Learners and Staff Separate analysis of HEC learner and staff responses revealed generally consistent themes between the two groups. Notable exceptions include 'practical considerations' regarding barriers to TB testing. Specifically, HEC staff members were far more concerned than the learners about the learners' ability to find transportation to testing centers or pay for the test. On the other hand, themes generated in the 'negative feelings and perceptions' (about TB) category were disproportionately represented by the HEC learners.
Discussion
This community-based, participatory study is the first to reveal several important insights into perceptions about TB at an adult ESL education center. Because learners in these programs consist of recent immigrants and refugees from regions of the world where TB is endemic, adult education centers may be particularly effective venues for TB prevention programs in the US. TB remains an area of concern, and misperceptions about TB and negative feelings and emotions about the disease persist among immigrants and refugees to our community. The findings support several practical recommendations for establishment of TB control programs at education centers that serve large foreign-born populations (Table 2) .
Our results conform to the premises of the Health Beliefs Model, and suggest that TB programs may effectively target these domains. Regarding perceived susceptibility, our results suggest that misperceptions about TB transmission should be addressed. The perception that TB is incurable should prompt a call to action for education that TB is treatable and usually curable. Barriers to prevention and treatment should be addressed by recognizing and reflecting feelings and perceptions about TB while educating the population about latent TB and raising awareness that TB exists in the US. Finally, the lack of perceived benefits of prevention and treatment should be addressed through education about latent TB and the implications eradication on personal and community health (Table 3) .
Focus groups participants asked many unsolicited questions about TB during the session, and they freely stated that attitudes about TB were changing such that the topic could be more openly discussed now than in their home countries or even a few years ago in the United States. Furthermore, many participants were perfectly willing to convey their own stories with TB. While not directly implied from this study, this may indicate that adult learners at these education centers may be ready to learn more about TB. This readiness to learn is a central tenet of successful adult education interventions [30] .
The openness of focus groups participants and their willingness to learn may, in part, reflect the participatory process through which the focus groups were planned and conducted. Many of the focus group moderators were community leaders trained in this qualitative technique. Engage educational content according to perceived susceptibility, severity, barriers and benefits (Table 3) The involvement of the HEC students and staff in every phase of the project, and the fact that the focus groups were conducted in the trusted setting of the adult education center may have been additional facilitators of candid discussion. Empowerment of community through CBPR has yielded successful health education and promotion programs across a variety of disciplines [31] , and it has been used to address TB control among Aboriginal communities in Canada [32] . This suggests that TB education programs that involve the targeted community in their planning and execution may be particularly successful. We found that secrecy, shame, fear and isolation were the most prevalent perceptions surrounding TB. A previous study of attitudes towards TB demonstrated increased feelings of stigma among foreign-born individuals compared with the general population [33] . Our findings of specific negative perceptions may help clarify the components of this stigma. Descriptions of TB stigma among East Asian immigrants seemed to be fueled by misperceptions of transmission and disease severity [8, 9] . Likewise, among Mexican immigrants to the US, the stigma and negative perceptions of TB are prevalent, but these negative feelings are attenuated by exposure to TB education [11] [12] [13] . This indicates that education programs aimed at the negative perceptions we identified may help to curb stigma associated with this disease.
Our study demonstrated several misconceptions about TB among the mostly foreign-born participants. Consistent with previous studies, we found misperceptions about mechanisms of transmission and severity of TB infection [8] . However, the most prominent misconception among all of the focus groups was a lack of distinction between active disease and LTBI. Downstream effects of this misunderstanding include heightened fear of a diagnosis of LTBI and ambivalence toward TB testing in the absence of symptoms. In fact, the focus groups participants stated that the ambivalence to testing was fed, in part, by a lack of knowledge about this distinction. Therefore, education highlighting the common misperceptions about transmission and severity, but especially the distinction between active disease and latent infection are important for any program attempting to deliver TB information in this setting. This education is particularly important among foreign-born individuals, where most cases of active TB are secondary to reactivation of LTBI [2, 3] .
Our study has limitations. First, the application of these descriptive data from a convenience sample of learners at an adult education center may limit applicability of our results in other settings. However, the sample is representative of the student body at this adult education center, and may be representative of other adult education programs across the country that serve immigrant and refugee populations. Second, our sample is derived from a broad diversity of cultures, native languages, and ethnic groups. However, previous research has consistently shown heterogeneous perceptions of TB within individual ethnic groups [8, 12, 13, 34] , indicating that heterogeneity of TB perceptions is the norm both within and between groups. This reinforces the fact that multiple types of TB educational interventions are necessary to reach a target population. Third, for those focus groups conducted in English, this was not the native language of most of the participants. This may compromise the interpretation of some responses. Finally, while the analysis team cross-referenced themes with partners from diverse cultural and linguistic backgrounds, interpretation of focus groups results are still based on the analysts' understanding of cultural norms, which may distort the meaning of certain comments.
Conclusions
This community-based participatory research project sheds light on perceptions of TB among a multicultural, mostly immigrant and refugee population while positing adult education centers, particularly those with prominent ESL programming, as promising venues for TB prevention. The findings support several practical recommendations for establishment of TB programs at adult education centers that serve large foreign-born populations. Content should dispel the most compelling misperceptions about TB, reinforce the difference between active TB and latent infection, emphasize that TB does exist in the US, and reassure learners that TB is curable. Furthermore, the approach to TB education at adult education centers should involve the adult learners in the design and implementation of programs while addressing the heterogeneity of TB perceptions by providing multiple approaches to TB education. Finally, education should be directly linked to information about community resources for testing and treatment.
